
From: Caudill, Motria
To: Wilson, Linda J (Whiting)
Subject: Update on NEMC slides and benzene data follow-up
Date: Thursday, July 23, 2015 11:22:00 AM
Attachments: NEMC Caudill - Next Generation Ambient Air Monitoring for Benzene and Toluene FINAL.pptx

Hi Linda – Thank you for your timely input on the presentation. In case Wayne didn’t send you the
 final, see attached. He made your suggested change and added two slides to summarize the
 duplicate sample results for canisters and tubes, FYI.
 
I wanted to let you know that, when calculating the 1-week averages using BP’s data, I did not
 substitute zero (or anything else) for the hours of calibration/maintenance. The end result is that
 our passive methods had a weeklong sample of about 168 hours, whereas the BP results were an
 average of ~126 hours. This is in line with the 75% completeness requirement that we have for
 NAAQS pollutants, so it’s not any kind of an issue.
 
Can you tell me what you mean about a temporal shift in week 6? I should fix any error you might
 have found or suspect.
 
I was hoping to draft a journal article and would like to include your benzene data. Have you had any
 luck figuring out why the four autoGC stations differ from each other? Sites #2-3 compare well with
 our passives, but at #1 and 4 your results are notably higher.
 
Please shoot me any updates you might have. Thanks!
 
 
~~~~~~~~~~~~~~~~~~~~
Motria P. Caudill, Ph.D.
Air Monitoring & Analysis Section
USEPA Region 5 (AT-18J)
77 W. Jackson Blvd.
Chicago, IL 60604
telephone (312) 886-0267
direct fax (312) 582-5863
~~~~~~~~~~~~~~~~~~~~
 
 
 

From: Wilson, Linda J (Whiting) [mailto:linda.wilson2@bp.com] 
Sent: Tuesday, July 07, 2015 7:18 AM
To: Whipple, Wayne; Caudill, Motria
Subject: RE: Slides for NEMC conference
 
Thank you for the opportunity to review this presentation.  Our main comment on the presentation
 is that slide 12 states that the 1-hour GC data includes “25% missing data”.  The implication seems
 to be that 25% of the data set is invalid measurement attempts, when the components of the 25%
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Significance

EPA’s National Air Toxics Assessment (NATA)1 shows benzene is one of the two top contributors to overall cancer risk in the U.S. from inhalation exposure. 

Toluene is a neurotoxin and an important tracer for mobile sources and industrial emissions. 

Air monitoring for VOCs is relatively expensive, because of required infrastructure and highly-skilled laboratory services. 

Highest benzene concentrations near industrial sites, most notably coke ovens & petroleum refineries.



1. Summary of Results for the 2005 National-Scale Assessment: http://www.epa.gov/ttn/atw/nata2005/05pdf/sum_results.pdf







U.S. Environmental Protection Agency

Petroleum Refinery Sector Risk & Technology Review; New Source Performance Standards

Additional emissions control requirements

Application of a new air monitoring method to detect fugitive emissions

EPA set an annual average benzene concentration standard at the refinery fence line, measured using 2-week integrated samples placed around the refinery fence line perimeter.

Does the proposed monitoring method compare well with current procedures?





EPA’s current method – 
24-hr canister sample, TO-15 in lab











GC-MS

Used in the National Air Toxics 

Trends Station (NATTS) network









Alternative to current method – 
Hourly data in field via autoGC













Used at Photochemical Assessment Monitoring Stations (PAMS) sites

autoGC







U.S. Environmental Protection Agency

Proposed method – Passive tubes, 
collection via Modified Method 325A,
analysis via Modified Method 325B











Thermal Desorption 

(TD) -GC-MS
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This study

Follow-up to an initial feasibility study led by EPA’s Office of Research and Development (ORD) and Regions 3, 5, 6, & 8: “Collaborative Evaluation of a Low-Cost Volatile Organic Compounds Passive Sampling Method & Analytical Laboratory Intercomparison”.

Our objective is to quantify the comparability of the new passive tube method to EPA’s recommended method for VOC sample collection – canisters.

Added benefit: we received permission to piggyback sampling on an existing fenceline network of autoGC stations at an Indiana refinery. 







U.S. Environmental Protection Agency

BP Refinery, Whiting, Indiana



Four-station fenceline network is result of 2012 agreement between refinery, regulators, & private citizen groups. 

BP committed to provide comprehensive air quality information regarding conditions at the fenceline via this public website:

http://raqis.radian.com/pls/raqis/bpw.whiting
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We collected 8 sets of 1-week samples on top of GC trailers



passive 

tubes

12L canister

GC inlet
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Challenges – logistics

Scientists not accustomed to extensive safety and security procedures at a refinery

field staff underwent safety training

fire retardant suit, reflective vest, hardhat, protective gloves, etc.

check in/out at each sampling location

everything took longer than expected

First sampling event incomplete due to rain and risk of lightning. Several hours under “stop work” orders for outdoor activities. 









U.S. Environmental Protection Agency

Challenges – technical

EPA-CRL provided canisters under vacuum 

passive flow regulators on inlet, set to fill in 7 days

if canisters fill too quickly, they equilibrate with environment and gases diffuse in/out

EPA-ORD provided multiple tubes each week

blanks & duplicates, shipped overnight in coolers

2-week sampling in proposed rule

only 1-week sampling feasible with available canisters
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Challenges – data comparison

BP posts 1-hour data on public website

168 measurements per week if all reported

about 25% calibration events/invalid data & up to 40% nondetects

hourly data were averaged to match week of passives

All participants reported different VOC list

CRL determined 60 analytes in canisters

ORD determined 9 in tubes

BP determines 4 via autoGC

only benzene and toluene on all lists
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Results

28 valid sets (of possible 32) 1-week paired canisters & tubes collected; analyzed at CRL and ORD, respectively

Comparison methods

Plotted linear regression for full dataset

Correlation (R-squared), intercept, and slope

Calculated Relative Percent Difference (RPD) for each pair
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Benzene – Canister 
and Tube Results
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Benzene – Canister vs. 
Tube Regression
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Toluene – Canister 
and Tube Results
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Toluene – Canister vs. 
Tube Regression
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Benzene and Toluene – 
Canister vs. Tube RPD



25% target 

for air toxics
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Toluene – Canisters & Tubes Compared with hourly GC







				Tube Results, ppbv						Canister Results, ppbv		

		 		Benzene		Toluene		 		Benzene		Toluene

		Set 1		0.29		0.60						

				0.31		0.62						

												

		Set 2		0.34		0.98				0.300		0.679

				0.34		0.95				0.230		0.472

												

		Set 3		0.27		0.65				0.233		0.740

				0.28		0.68				0.225		0.728

												

		Set 4		0.37		0.71				0.331		1.04

				0.38		0.71				0.331		1.03

												

		Set 5		0.17		0.35				0.154		0.407

				0.18		0.35				0.156		0.405

												

		Set 6		0.22		0.40				0.287		0.519

				0.23		0.41				0.284		0.514

												

		Set 7		0.21		0.36				0.134		0.228

				0.20		0.36				0.150		0.300

												

		Set 8		0.34		0.68				0.180		0.364

				0.37		0.79				0.175		0.333

												



Duplicate Sample Results 



Click to edit Master text styles
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Average Percent Difference of Duplicates

		Actual Average % RPD												Absolute Value %RPD								

		tubes						canisters						tubes						canisters		

		benzene		toluene				benzene		toluene				benzene		toluene				benzene		toluene

		-3%		-3%				3%		3%				4%		4%				7%		11%
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Conclusions

All three VOC monitoring methods compared within reasonable limits for both benzene and toluene. 

In general, the passive tube method resulted the highest concentrations and autoGC the lowest. 

More field testing is recommended to confirm that these relationships hold up during extreme summer and winter weather conditions. 
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 are mostly periods of calibration events specified as part of the analysis method, as well as a
 relatively small number of hours of truly invalid data due to malfunctions, power interruptions, etc. 
 I would not characterize the period as “missing” since most of it was not planned for attempting
 ambient measurements.  I recommend that the description be modified to say “25% calibration and
 maintenance events/ invalid data” to better characterize it and not imply that we may be close to
 not meeting the CD requirements. 

·         This also highlights an issue for evaluation, and that is whether EPA counted those hours
 where a GC result was not available as zero, or some other value in calculating a weeks-long
 average concentration to compare to the passive samples. 

 
The rest is really more about observations when we reviewed the charts.

·         It appears that either the tubes systematically overstate or canisters systematically
 understate concentrations.

·          There appears to be some kind of temporal shift in week 6. 
 

From: Caudill, Motria [mailto:caudill.motria@epa.gov] 
Sent: Wednesday, July 01, 2015 2:06 PM
To: Wilson, Linda J (Whiting)
Cc: Whipple, Wayne
Subject: Slides for NEMC conference
 
Hi Linda – Per our phone conversation, presentation slides are attached. Please let me know (and
 copy Wayne Whipple) if you have any edits. I’ll send you a separate email about the possible
 benzene data issue; we can talk more about that after the conference. For now, it’s good for us to
 focus on the canister vs. tube comparison and acknowledge BP’s support in making this project
 possible.
 
Here is the link for the National Environmental Monitoring Conference (NEMC), which is July 13-
17:http://www.nemc.us/
 
Below I’ve copied the abstract as it appears on the website.
 
+++++++++++++++++++
 
Next Generation Ambient Air Monitoring for Benzene and Toluene Compared with
 Traditional Methods at the Fenceline of an Indiana Oil Refinery

Oral Presentation

Prepared by W. Whipple1, M. Caudill2
1 - USEPA Region 5, 536 S Clark Street, Chicago, IL, 60626, United States
2 - USEPA Region 5, 77 West Jackson Boulevard (AT-18J), Chicago, IL, 60604, 

Contact Information: whipple.wayne@epa.gov; 312-353-9063
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ABSTRACT

This study is part of a broader evaluation of a low-cost passive VOC sorbent tube sampler
 which was developed by EPA Office of Research and Development (ORD). This
 investigation was managed by EPA Region 5 in Chicago with sampling conducted on the
 basis of a fenceline air monitoring network at the BP Refinery in Whiting, Indiana. BP
 operates four stations which measure VOCs via continuous gas chromatograph as well as
 open path transceivers. EPA received permission to collocate passive sorbent tubes and
 canisters at these stations for weekly sampling between August and October 2014. Thirty
 complete sets of paired samples were collected, with sorbent tubes analyzed by EPA-ORD
 and canisters analyzed at EPA Chicago Regional Laboratory (CRL). BP Refinery, EPA-ORD,
 and EPA-CRL each reported a different list of VOC compounds, ranging in number from four
 species at BP to 60 at EPA-CRL. All organizations reported benzene and toluene, thus
 allowing a four-way method comparison for these hazardous air pollutants. EPA scientists
 made a quantitative and qualitative assessment of the four analytical methods and made
 recommendations on their appropriate uses in future fenceline and community-based air
 monitoring studies.
 
++++++++++++++++++++++++++++++++++
 
 
~~~~~~~~~~~~~~~~~~~~
Motria P. Caudill, Ph.D.
Air Monitoring & Analysis Section
USEPA Region 5 (AT-18J)
77 W. Jackson Blvd.
Chicago, IL 60604
telephone (312) 886-0267
direct fax (312) 582-5863
~~~~~~~~~~~~~~~~~~~~
 
 


